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Let f(x) be a quadratic polynomial such that f(-2) + f(3) = 0. If

one of the roots of f(x) = 0 is@fhen the sum of the roots of

i f(x) = 0 is equal to : | (TEE 9_09_2_)
A= W s O8G0 x sum of Reote
Z: I;js @ %(%)'—'K@H\)@qu 5 4+

N KGR0l 7 Y

%
A+ +12 -4 <d
\\ @
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@ Let a, B be the roots of the equation
1 I

E{T:\Ex+\/5:§) and B"

roots of the equation|x” + ax + b = 0.] Then the

be the

roots of the equation X’ —(a+b—-2)x +(a+ b+ 2)
=( are :

. non-real complex numbers

= real and both negative

c. real and both positive

~ 5 real and exactly one of them is positive

@'EE n 2022}
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o +an+hb =0
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The minimum value of the sum of the squares of the roots of
E———

7.
x2+ (3-a)x+1=2ais: »

A o (iaa) ca (R
M
° Q)(‘\‘F;j W@ﬁ‘@ 2P

L rleyeaans
<C %ndwg = Q-fax9 -+

={o - 2a v 4\x ¢
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@ If the sum of the squares of the reciprocals of the roots a and 8

of the equation 3x2 + Ax - 1 = 0 is 15, then 6(a® + 3%)? is equal to:

A. 18
B 24
C. 36
D. 96
°( :'x
Th = =)
R =)
F R

—

« (Se€ M 2022)
32+ -\ =o 2 4
<@ X+ R =2
\L+ \’_—_-\S
P X4 s
-2} AAX
py: A= q

L
3




o B = B = 3exp ()
—

i @1)3_;<<-_%> (27

MCORNCY 6 (+F)
/ V4 2
= 2,0 -2 = €Q_r2\
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4 v
Suppose a, b denote the distinct real roots of the quadratic

polynomial 6(7+ 20x - Zozacnd suppose ¢, d denote the distinct

complex roots of the quadratic polynomial x2 - 20x + 2020. Then
the value of@c(a -c)+ad (a-d)+bc(b-c)+bd - d)’ls

A. O ’)(7-\- 200 —2020 =0 \
b
B. 8000

2 c
c. 8080 =207 +2620 = o<

B~ 16000

[Adv. 2020]
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5 a(c+d) + w(erd) - ¢ (a+h) —d*( a+bL)
5 @ (20) + 5 (20) + < (20) +d7(9)




Unacademy

Atoms

+ Newton's
Method




Newton’s Method: Powers of Roots

Let a and B, are the roots of the quadratic equation
ax?+bx+c=0,and S, =o" L g"thenaS, +bS,; +cS,, =
o)

II/

la'@+\o-+c<)=1< \S‘ < J@/

\Q% + LS, ¥ c%n_ =0




Let a and B be the roots of x2? - 6x - 2 = 0, with a > B. If

JEE Adv. 2011 &

JEE Main 2015
TEE Main ?.029







Let a and 8 be the roots of the equation, 5x? + 6x - 2 = 0. If

@= a” +@, n=1 23, .., then:
JEE MAIN 2020
A. 6S,+5S; =2S,

—2S _=o
- -2
B. 6S,+5S;+2S,=0 S'Sn"‘égru
£ 58, + 68, = 25,
D. 5S,+6S;+2S,=0 nN-6
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@ For a natural number n, ]et@= 190 — 120/ Then,
§lc‘tf) — O A= "= F—‘»w
the value of 1S
STa =19
(= ‘k Rooks

Y-+ P =0 R=12

\2 —

\q

‘X_L— 3\ + 22% =0 <
R
Q\o-z\ qc‘ *‘27.%({%'-0
\/ ~ 228 = 7.)10‘0‘ - O\\QJ
@' 53 iy SY 04

(JeE m 2022)
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@ Let a, B (o> ) be the roots of the quadratic
equation X’ — x — 4 = 0. If®= a' —B7% n € N, then

/ / A v
- P15P16 _Pl-lplb B PfS + P14P15 iS equal to
PHPH P P L"-—a
‘& - N P_ =0

> F\e(ﬂs‘Pm)—P\SQP\S- ?\Lb v i

B F\% ‘3“1 P\S— ‘PIL, = 4 Py

r— ‘\’ﬂ

= Q)\g"?\tb&\"“b—?\g ?\("?\g = L\?n'

(Qou)
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o Identity :

Let ax? + bx + ¢ = 0 be a quadratic equation. Now, if this quadratic
equation has more than two distinct roots then it becomes an identity
and in thiscasea=b =c = 0.
N N e oo Roskt
£ (A+) =2+ -
lﬂm}—\- b+ C :OB — *d“"i"‘& -Nk Q= |o"-C/»<ﬂ
m\lmk
ONyonsb=0
N
\
' - ™ ~N
/ \



For what values of p, the equation
(Pp+2)(p-1)x*+(p-1) (2p + 1) x + p? - 1 = 0 has more than two
X P -4 -

roofs.
OF =0 __ more than 2 Root

aA=b=C=o0

PRI

Po=o
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o Nature of Roots :

&4

i. If D> 0 = roots are real and distinct.
ii. If D=0 = roots are equal.
iii. If D < 0 = roots are imaginary.

1. If coefficients of the quadratic equation are(ratior@then
. . . . o \—l_/
Its irrational roots always occur In pair. If p + /q Is one of
Em —

the roots then other root will be p - Vq
e

2 If coefficients of the quadratic equation arelrealythen its
imaginary roots always occur in complex conjugate pair.
If p + iq is one of the roots then other root will be p - iq

— 3 aa—
3. If coefficients of the quadratic equation ar@nd D=
~ .
N peific:r_iq_lgre then the roots are tM
' - ™ ~N
/ \
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o Nature of Roots :

¢ — \
._.L_> T \IZS‘ _ Rooh - %
N _ =
AA4bn+C =0 20

r

w (;L,C-Baaﬁml Trooabliond = Paive MERY .)‘9—qu
X ‘a)\abc‘* Reak T.\mewk—s Paiv (’-‘:LC\ 5‘?—13,

LAVEEY _
OGN e




The quadratic equation with rational coefficients whose one
rootis 2 + V3 is

\,A./xz-4x+1=0 °(=(2+5>

B. x2+4x+1=0 Fz@-_ﬁ)
C. x2+4x-1=0 gqul‘

D. x2+2x+1=0  Prodyd -4
')C'-lﬂulzo
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The roots of the quadratic equation x? - 2(a + b)x + 2(a? + b?) = 0 are

A. Rational and different Q. .
B. Rational and equatien Q:M/ D = 4(Q+l”> -4 (1)(0(2_+b)

C. Irrational and different

Mi'/Imqginarv and different =L|ﬁ d+ L +20L —9-0,—2_);—),
n B 2

M Rook M =L1°<_?_l= -\-2%7
ZW D\OAL ='L1’<&+Q_1OJD\‘

D
~ ~







The[numbeﬂof all possible positive integral values of o for which c
p— .

the roots of the quadratic equation, 6x? - 11x + a = 0 are rational
numbers is :
\A/s D=psq = Rational JEE M 2019

B. 2 D= 121 —4(6) ()

C. 4

.',D = \2\ —2<|O<
D. 5

(%Sq./ = 12) —24 =4+ X

=121-2U@) = 13X R“ﬁf"*
= () —1‘1(}3 ;4(‘ V4 'D:?‘Xq'
= 2\ - 1&“\ IRV, '
=Ry =\ v
= ”-\’ZL\(G\ &)

® -0
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o Quadratic Expression and its Graph :

¥ &Mdiﬁ>=aﬂwwdn

(‘J =@ +looc+ch (2( @4+ by 1—:7

¢ =§0=) D,C
U/\ *avog

a>o \ a<o — _
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o Quadratic Expression and its Graph :

Yo 220 U ase §= ool rifire
1)70 A=0 =<
® D>o kAL ‘lU/—”" =@
=0 Rl D=
)

NoReak
@VANWW
\/cvkm qu —}\)‘s

C
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o Quadratic Expression and its Graph :
L



_/

\N_7

l
o Quadratic Expression and its Graph :
L
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@ Draw the graph of y = -x2 + x - 1 KGV'&“ G_p,—z_‘g

o ace N\
g2 D= E-4EDEY
D=-3 e
D<o No Rk ok ‘—;‘—
kaam\(omiﬁ\}“

& o)

V(L D

= A2 3 _
. 2“\1‘%‘&2(-\\‘4(%‘-%_’%

A







Sign of Quadratic Expression:

Sl If a>0 and D<O0 then ax? + bx + c is always positive

Ll If a<0 and D<O then ax?+ bx + ¢ is always negative

H; a>0','D<lb ?;<OW~AD<O ‘d=’7(°'-\-‘x+\
- —5

"& )
KNy - 3 Nw
N, SHIGEENRLT N
» 20 — (o) x ()41 o o
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@ If the numbers appeared on the two throws of a fair
six faced die are o and [3, then the probability that

@+ oLX +£)> 0, for all x € R, is: CfEE um_)
V447/36 D 3
- kav.
C. 1/2 ) ’ N To
D. 19/36 Wro(wth = Klusap Rosikive AL
a = (—
*‘ng Deo* 4R <O {x¢
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N Consider the graph of quadratic trinomial y = ax? + bx + c as c
shown below where x, and x, are roots of the equation
ax? + bx + ¢ = 0. Which of the following is/are correct?

y

©,9 ‘

\ \A./a-b-c<0 L
. bc<O ‘*/x1 ~2—o, SN » X
VZ./b>O

\,24) and ¢ have the same sign different from a RS (d(’“’@
\Q/\ IO = @

g
2® <=0




]
If ax? + bx + ¢ = 0 has imaginary roots and a, b, ¢ > 0. Then

————

‘-m

I\ I\ [

\_J

possible graph of y = ax? + bx + cis:

A
\ 4
A
\ 4

X
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o Symmetric Expression :

&4

Expressions in a and 3, which do not change by interchanging
a and f.

Some examples of symmetric expressions are

i M ii. o +op +p? §ii. % 3 -, % N %
L) &

v. o’p+pla Vi (3)2 + (E)2 vii. o®+p°  viii. of +B°
Ll ~— ~——



\N_7
Q) PR M- S = & e DH(pr)
2 b =0
/a.%-\— ALt C \F ,Jzé(.\.‘)(ﬁi-p
AN (Y x|
\e\ﬂ,u.) @ E =_°_J< + U{,L— S+ € =0 v

0(-!' | = ~E}(— 2%1._‘_3%_\_?:0 x
RS GVR %@w@{f o
v ,

'Lct('n—\\f-\l(u -\\-:(_—. o T

v _ -3
Y—% 5)(\%3\ S= o(-g.\.\g-g Y-g:x 2(1* -
f‘?}-s@&@ﬂ = 4P -6 SN Y) ""3@-*"5'{-"-.05
AU & c =S _( _- ~
\\ 2 (%‘\’Qﬂ S = /l +El'\'10;b le'\-\:(-’n_,-\-L\b 6

I = ‘c v S -







N If « and 8 are roots of 2x2 - 7x + 6 = 0, then the quadratic
equation whose roots are - 2/& , - 2/ is
\)Ax2+7x+4=0 B. 3x2-7x+4=0
C. 6x2+7x+2=0 D. 6x2-7x+2=0
New QF = <2 > 4(—)-}6‘-0
3

-2

— ==

p '\'Ii + €=

— ‘ Q% + “‘1‘\'6% —0
@ 3 4T g -
\
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Bi Quadratic Equation

s Lot + o b v azo

& Jym
divide by W - A+ =%
~_F=.j¢ " -
T""”’\\: a

— =0

AW rbm v ¢ T T 6

“(’“%@ N A RS

ey rileriyres
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/ .
Wi The sum of the cube of all the roots of the equation £ '
X4-3x3-2x2+3x+1=0is_.

(TE £ Main 7:—031)

2
1 A 1 S o3t B+ +S

o -3 -2 T2+ 55 =0 é,17+ C-/S!’f(‘?'*‘%)g“wg@ﬂ)
(- .&_3 %-’&(" J‘) % > 0+ 2% +3(3)
R 36
£ (t-3) =0 eQ
-0 ok
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Wi The number of real solutions of the equation
4 4+ 43 -58e2x + 4eX+1=0
et + 4e 58e%X + 4e* + Ois_ @ozy
“_y \_ |
My € =% 2 Sk ]

f 2 _ (k) - 2
-LL y — . \/____/
@3‘\'*'_ -7_+Ll('k'\--3£ -S8 =0 #BQXEO“-

EL','(I{—AO'—Q #C\)TE

(& +9)(2- ()0

~ I:-\D{Q

—\

I . )
t_z-!-‘fi’—gg ‘l‘L‘T-r
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Wi The sum of all the real roots of the equation
2x 2x - 1
(e - 4) (be>* -5ex+1)=0is (2622)

A. log.3

Rice y B dogs (€%-2)(¢*+2) (3 - (2D =9
W‘Ai’ C. log.6 D)
C
A
€ =

: . N
(ENG = A=y Ay

(k-2 (b) (ah-)(ak) S = V s Ak M/s{
N < 3
N~ AML = _)\,,,\3







<}~ |+ Condition for
~ ~ Common Roots







Condition of Common Roots :

» GRS
a,x?+b;x+¢; =0 < ‘3- GS #7)

ax2+b,x+¢,=0 Siiad @ﬁz %
Y \
A\
Md?’;'x'az_@‘ -\-la\@-\-C‘:.o) F"c%:@
OL\ °(L+‘31®+C1-c v
-l Q< T =V
R NS (C)

o

-

=

!

S
oo

|

p—

| —

SR




_/

]
Qm

& Given one root is common but one of the QE has D<0 then both
roots will be common

X=P+ry
v/ o ax?+b,x+¢, =0 <\g=?~iq,
V3 0,x2+bx+¢,=0 <= Priq




Let A # 0 be in R. If a« and B are roots of the equation,

k2- x + 21 = OJand@and y are the roots of the equation,

(3x2 - 10x + 27\ = gfhetﬁyﬁ/ Ajis equal to : 87 _ (—93-—) (3):

A

.S
A 27 -t =€j<6ﬁ>=%

B 18 . =3)
L -\ +2FA =0

C. 9

% Cond b-a

an
&)
=)0) =

- \OX 423 \= @f)(ﬂlf EO(¥) =90

-+ _
. e \
1"&‘ -2\ )z 0 R



(3)) — 23 t2A=0

P
A-_L




~N_7 @ Let a, b € R, a # 0 be such that the equation, c

ax* —2bx +5 = 0 has a repeated root a, which is also a root
of the equation, x2— 2bx — 10 = 0. If B is the other root of

this gquation, then o® + B is equal to : PYQ
L(a))zs (b) 26 (c) 28 (d) 24 ( >

ar—abnrs=ol AX Az g
/CZ) L@ (&% | or
X =2em —\0 = o\\Q >y 2% p
1\{5_\ \b = 240 +20
S _0 i(s
5«_,1(%713 . ® () e
q?_ - -|d = 2
. ~ q Gs)






Let a, b € R be such that the equation ax? - 2bx + 15 =0 has a
repeated root a. If a and B are the roots of the equation
x2 - 2bx + 21 = 0, then o? + B2 is equal to :

58
68
92

AL

onw>»



P

i /
If a, b, c € R and equations dx2 + bx + ¢ = Oandix2+2x+9 =0

havegcommon root, then finda : b : c. {
ek ﬁ: 2.:6;7 D= 4-49
= D<o

At Chalaki
G b

JEE 2013
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o Location of the Roots:
I o= =

Roth o, B > 3

SN 3/ /\\‘”"
Q?o a<o
Cohch)um 3\>° %)<b

@ 57/ %hpo
@ —ﬁ'>—5

P ® allyyo




:) ]

—-— / P
o Location of the Roots:
L

)D>,o
) == <,

S, 1id) Qkh‘\>o

L=




If both the roots of quadratic equation x2 - 2kx + k2+ k -5 =0 are
less than 5, then k lies in the interval

(wp)
A. (5, 6] ve/(oo 4)
. o o o
M D=o

AN e s
NV



& D7° ® =bc¢s
plf(Frrozo | 50
- (K <SS

_(,I(K-s->>,o 2(D)

k-€ <o = lK(S}
bl —1°
M,
4§

< - lok + K+k-S>D
K=-qgk+20c >0

k-4)(k-5) >0
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\N_7 N
o Location of the Roots:

| >1<
NTal
%(m)>o o\)g(’xo <0
k) - ©
Q=@ N



N o 7/
Find the value of k for which one root of the equation of
x2 - (k + 1)x + k? + k - 8 = 0 exceed 2 and other is smaller than 2.

a-p(2) <o

\ - / _ 1=(4-(k+|)(z)+l<L+l<—8\7<0

ﬁ-zK—LfKL-\-K—‘B <o
L -

2 3 kz—K—Q<O

RN










J

\ 7/

o Location of the Roots:

b

f(x) =ax2+bx +c

' /A
f)(| '!)(2_ - n \2_
® Do

@ %(%(ML




If both the roots of quadratic equation x? -mx + 4 = O are real
and/distinctjand they lie in the interval [1, 5], then m lies in the
interval ¥

A. (-5, -4) \,B/ (4,5) C. (5,6) D. (3,4)

/ 1%1_Mf)1_+l|:0
i\ . (up)
fL S

@ D>o

G @2)7;
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® Do
WLL-lé >O @ [—Mfé>o @ 14_—‘”_"’_<§
me< < -
(m-q)(m+4)>o |2 cm <o
®52§—s / }
e =M+ So
AR RG]
o —
4— —_ o ©
¢ —D D
&~ . . I
. B >y S g W
S
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o Location of the Roots:

’s(ﬂ) o

SCF /\r\

- N
/’s \
P | B
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\N_"7 N
o Location of the Roots:




The set of all real values of A for which the quadratic equations, c
Kﬁi + 1)x2 - 4Ax + 2 = Oyalways have exactly one root in the
interval (O, 1) is :

A. (0,2 B. (2, 4) / (1, 3] D. (-3,-1)
.
o-vs =@ (W) @ L@ FOD <o

_\ :\( | / z"<,\l+1—‘f,\+”~\[ <o
NIA% =413 <o
(«\- \)(A—%} <o
AR




CA?\ 1
. 2% -9 +2=©°
(%) A= 29+ | =0
(Gt-Vzo

__A:; 6% = 12w +2 =0
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Solve the cubic 4x* + 16x? - 9x - 36 = 0, the sum of its two
roots being equal to zero.

4{)( + -9 -3¢ =0

%‘%e%x% o




If the sum of all the roots of the equation
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If a, b, c are the roots of cubic x3 - x2 + 1 = O then find the value
of a2+ b2+ c2
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